Heterologously expressed polypeptide from the yeast meiotic gene HOP1 binds preferentially to yeast DNA.
HOP1 protein, present in sporulating cells of Saccharomyces cerevisiae and believed to be a component of the synaptonemal complex, has been expressed in Escherichia coli fused to a biotinylated tag protein. Once solubilized from bacterial inclusion bodies, the HOP1 fusion protein was purified by using a combination of avidin-affinity chromatography and gel filtration FPLC and refolded. Sequence comparisons indicate that the HOP1 gene product contains a zinc finger motif, which may confer DNA binding properties, and the recombinant polypeptide was used to assess the putative DNA binding properties of the product of native HOP1 protein using a gel-shift assay. Protein and protein-DNA complexes were detected by exploiting the affinity of streptavidin-alkaline phosphatase for the biotinylated tag protein after Western blotting. The HOP1 fusion protein bound unambiguously to digested genomic yeast DNA. This binding possessed some degree of specificity, was maintained under a wide range of salt concentrations, and was unaffected by the presence of high concentrations of competitor DNA (synthetic poly[dI-dC].poly[dI-dC]). In contrast, no shift was detected when the fusion protein was incubated with digested genomic DNA from Arabidopsis, or with lambda/HindIII DNA. Incubation with digested genomic DNA from Lilium produced a small change in the mobility of the protein. The biotinylated tag protein failed to show any DNA binding activity. Scatchard analysis indicated an apparent yeast genomic DNA:HOP1 fusion protein dissociation constant of K(d) = 5 x 10(-7) M.